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PURPOSE: Microcapsule is proposed as a high 
molecular substance to have elasticity and durability for 
a material which shows great change of heat capacity in 
phase transition to store and transmit heat. 
CONSTITUTION: In the microcapsule production 
process, 320ml of 0.3wt% Tween 80 aqueous solution is 
mixed with 24ml tetradecane and 2.4g TDI to prepare 
mixed oil solution. This solution is disseminated to 
produce an emulsification solution. After 5 minutes 
stirring, 4.27-11.39g DETA and 5.39-6.80G TETA are 
added and stirred for 30 minutes at normal temperature 

to make capsule wall. To adjust physical properties of capsule wall, the ratio between triamine and tetramine 
is kept as 1:0.5-1:4. 
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(54) aiSSSBoii sitt Dhoiaaa^ai qstfti 



Sife| eis^h a gj L|)^4js x|y n£x|- §§£ Microcapsule^ t>W g fatty *I^So|| o|gf! ^ 

*ii2*H= &m set aoicf. 



& tyg£| *1|2tya# as Triaminejif tetramine2| gff#o|| toluene 2, 6-diisocyanate# ^#tfoht ?}a°£ S 
B|?B||ohft ggs| Sfe °\0\=L^ el#CH, ^ oJE!s| £ftu|f ofl a\B[ capsule walis| porosity# 2S 

*rfe Ml^#a£| S|±Sf*fe S r oi tfg* 1~50/ma| □ r 0|3S?3t# fllstt * Sit ty 

flO|cK 
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ft 2fe Sell ln-situ tffio| £|«H *i|2§ aloia^lSt, 
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SE 3€ * £9 *ig#tfgo|| s|«H aclasis #o|cf. 



s Tiisg^aoii o^iasia^si ziisggoii 3°^, *»i stt«fe #^§tfai 

§#«K>I 7|«°U ^fe ±+<S«M #o)l ^ £It4 h SS2}2| Sftoi n}BH94ffi| 7|*gf*j>f gafa| 31 Soil ai ajcH 
i-wi *fe a astro am #ss D^iasagst «foi 25§2| a ft §y uvoii dab &g 

□IIW S«S tMI 2=S« ^ «no|3£gS3 »a«H| a» 330|ch 



□jo|as?S#(microcapsule)S^ofo||Aio| afAjA^ 1-100^371°! u|A||S}g &So| #S# i-H" m 
(phase)HS «K>I a|^ah 0 | a|EH JL$X\ #1^ 0|#8K>| DK>|3£?S|gaW<H, Sg § 0 |g8f 



sh ^l|)o| D |aiich^ &2\m #q)A|^ aaa in ^*\*m 4= ait ^# + sit &a« xmh °i 



oibjs sasss 5f#*«isf 3^ stfsfoi ass- aasw #mtj 011*1 oi^# atm* ©it m^MJfe 



«i«a* aaawt ^ae *oet, Ajg*oni*i §ssioi sautw ?hvs afi*t sjus <*eh ?\*\7\ sat 

E|| a #o||Ai $o| 3§sjt 50| Jlflgtf , in-situ gtfaf A^«£| ^ho|ck 



e*mxi nhoiasggs} »ja°s ois£|n sat in-situ gjae saon muns am ^ sit 

&aoi sa*ie} ahgAi^oi 2.<a\ a am, ail eh=t ases^ /issht #121 §s^ £ oii hibf ifawtui a 

§ Ats o|Ato|°S &h§££7|- £0W ?E5§t fl» ^7NIS0| 2.?&Z[. 



nau £j7is|t U J§§3| S7h#s| af°q, ffief t]io|as?3#£| a?|# sSs^Ph -S^l St^fe 
o| SUc*. 



&?|2f S§ SaIISS £ ^ga| n«x^ ^^#ffs| §SSW 7|#o|| ^ 

£Mi i§t ^ sat □hoias?g#2i mxBhii* 7Hw«tedi 5U^. 



0.3wt% Tween 80 320m«o|| l||^^oj jetradecane* 24m«o|| TDI 2.4g# S^hSfoi e}^ ^au|?| 

°\, jatf* 5-S- *h ^ DETA(4.27g~11.39g)4TETA (5.39g ~ 6.80g)# 1 U J ^x|S^A-| 

t\o\ 30^ §y ^«4W|AJ &}§a|^ BMSI ^Ais 2 g^7| ^)S|-01 37F/47f ofSJSff # 

¥ ohSJ(triamine/tetramine)s| a|7f 1:0.5 ~ 1:42! f§21 S|t ?lia*»Blo|| a|& Dho|as?gg£| *l|5^a 
S °SAi| B4 H S^. 
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_ _¥_._oii « ti|a|^ auiisi _ge|_ cf#at %c\. 

£l§g ^S2| __<H| °|_ dk>|3_.__ *H2 o|§«s| y_7|# a^s^°°1, Sopfe § 

W^Sf ?l__2| «n|b|^ 5:1 _ #X|_cJ. 

9_ *r ?H2| _ __ isocyanteSI amines a £&u|_o|| [£}e|Ai ?|^°| *3f_o| SSsjoj. _ _ _§ _ 

_ b ^§ n r oi3_.___ *U3ss r _ _-_og sio\m, 

u| o| *IIS2| Sfufoj polyoxyethylene (20) sorbitan monooleate(_-_ S Tween 80)2) _3|cifo|_ 

7f ^ 0.1 wt%o||Ai ujEmss, 0.3wt% Tween 80 320m£t- _ ^fSKemulsion)^* ^ SicK m 

B\M 0.3 wt% Tween 80 320m£# i-NY^- n|a|_#2| 7|_ (Tetradecane)* 24m«o|| TDI(tolyene 

2,4-diisocyante, tolyene 2,6-diisocyante) 2.4g« _7W<>1 tS^oII j2y_ 5£ _a|SKH ffSf 

_-_cf. _. * DETA(diethylene triamine) (4.27g ~ 1 1 .39g)2| TETA (triethylene tetramine) (5.39g 

~ 6.80g)# jH_ _7 r * r 04 30£ __ &_Ajo||Ai ^§a|^ S^a|?|s), ?3#^2| 

_ _._*r7| ?l^oj 37|/47| o>__ ¥ c+_£| tiph 1:0.5 ~ 1:43. o|?o]_ch 

owm _aioi_ ° r oi_._.__ _ ns.^ cn_*i _ _s_o|cf. 

_A|0|| 1 

- M&jq SM* 5U _ 1I#0| o| _ __7|# _n|_cf. 

o| _§7|o|| ctsaf i>_ ~7W2 _■_ _-on*i y§f __ _d*. 

© 0.3wt% Tween 80 t£ 0 A 320m£# fief. 

© Tetradecane 24mfo|| JDI 2.4g§ %7\*[0\ _ _ _ _cK 

© DETA 5.16g2f TETA 5.39g_ _ -E^r. 

© ©2| _ _q ft ©oil £_A|?|oj, _ty(stirring)ft 5_ #_ »cf. 

© ®2| _ _3|ft ©oil ag[ ftx|«te|A| S7|Sfoi 30£ _ _ _§ft Aigjch. 

AjA|0j| 2 

© 0.3wt% Tween 80 ^_9| 320mfft _b|_Ch 

© Tetradecane 24m£0|| TDI 2.4gft _7>SfO| S&S^S El-E^. 

© DETA 4.27g 2 r TETA 6.80g2| _ _ ftft _ _ch 

© ©2| _ _9l|ft ©o|| _ _A|?|Bj, iy§ 5 § #_ _c r . 

© ®2| ©oil my S7r§M 30£ _ _ _§* A|__h 

_A|oi| 3 

© 0.3wt% Tween 80 32Om0ft 
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© Tetradecane 24mto|| TDI 2.4g§ ®7\*W _ 
© DETA 8.54g# V}£c[, 

© ©2| £®°Hm ©oil £_a|?|i*|, 5£ »CK 

© ®£| £W 0 -i|# ©oil jna} ^*|s r _Ai £7^01 30§ ^l€J^. 

^A|0|| 4 

© 0.3wt% Tween 80 rS°-fl 320m«# _-a|eM. 

© Tetradecane 24m«o|| TDI 2.4g« _7 r S r o| Sim^* _-_c r . 

© DETA 5.70g# Sl-E^r. 

© ©£| -tl^S ©oil £_A|?|Bj, _)_■« 5£ §2} ftcf. 

© ®2| ©oil Jay #*l§r9*1 _7 r S r 0l 30S- #2} _•§« A|?jch 

^a|o|| 5 

© 0.3wt% Tween 80 t^ 0 -*! 320m£# _-H|eM. 

© Tetradecane 24m«o|| TDI 2.4gS 87^01 _■ _■ Eh&Cr. 

© DETA 11.39g^ _-_^K 

© ©a| ©oil S_-a|?|o1, 5£ tra. 

© ®£| St^t ©oil _l_ ^ISrS^ S^rSrOl 30 #£} A|£lch 

#7|2> g ?i|St&0|| a|£h DfOlaSiast^ _-§?||2| ^=|7f _.Cf_- Si*leh g}§A|^0| # 

H. St* Si— -c- _-§7IW #5^011 7|£# ?2 SiSHS &£o||Ai _-§# *M, « >■ a#a| 37|# 

^ sit #21 #_oi sin, se_- tMi * si°°s a _2| %n =_§ _■ ^ Sit #^r 

a£|H SEfl in-situ _-&CH_ £ 2o|| _a|s|cH Sit «^&o| H°fo| So| si 

x|e> S*rei°|§ Af3 _31 _■ ^ge| ?||S£tfo|| °|°[ _#cH*| g|§ QK>|3S_ _s| MIY&2I «1£f 

7||^# C\S.?\\ Sfc _2[7h SiCHAH a ^i7| H 30|| _-A| _ u}s} ^o| °H_B|£ smt &_o| si^r. 

^i2f as _ ^##aiLHoiiAi ^#a| gg, ggaf uhs^si ms?is2£ _e awe goi^n, 

__S| 37|# 5§S ^ Sit g2| §_0| Si^r. 
(57)$?2I gf# 
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□K>|3£_g_- B_ofl 910\M, 

0.3wt% Tween 80 320m«o|| 7|S(Tetradecane)# 24m«o|| TDI 2.4g# _?W>| SB 

^SfS^t* B#°1. JUS** 5§ 121 B * _b|S DETA(4.27g ~11 .39g)Sf TETA (5.39g ~ 
6.80g)2| SB#« By ^ISfg^i S^^oi 30S 5B -M B«a|*1 ?g 84S<M*|s|. 51 _9 

s| f|8f0| 3?*/47> of_£tJ_- S ¥ o>_(triamine/tetramine)s| «Pt 1:0.5 ~ 1:4_ „# 



320ml 



lH¥#_ 7lS^24mlsf7|*o|| 
^fe Tolyene 2,4-diisocyante 

2.40g*7|gofl 



_■ SB, ff* 



10.54g SB oFS!S 




capsuled 
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